University of Montana

ScholarWorks at University of Montana
Graduate Student Theses, Dissertations, &
Professional Papers

Graduate School

1984

Nest site characteristics reproductive success and food habits of
long-eared owls in southwestern Idaho
Jeffrey S. Marks
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.
Recommended Citation
Marks, Jeffrey S., "Nest site characteristics reproductive success and food habits of long-eared owls in
southwestern Idaho" (1984). Graduate Student Theses, Dissertations, & Professional Papers. 7059.
https://scholarworks.umt.edu/etd/7059

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.

COPYRIGHT ACT OF 1976
Th i s
SISTS,
BY THE

is

Any

an

unpublished

further

author

manuscript

reprinting

of

in

its

v/h i c h

contents

copyright
must

be

.
Ma n s f i e l d L i b r a r y
UNIVERSITY ^FjlONTAN A
Da t e .

^

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

SUB
approved

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

NEST SITE CHARACTERISTICS, REPRODUCTIVE SUCCESS,
AND FOOD HABITS OF LONG-EARED OWLS
IN SOUTHWESTERN IDAHO

by
Jeffrey S. Marks
B.S., University of Montana,

1979

Presented in partial fulfillment of the requirements
for the degree of
Master of Science
UNIVERSITY OF MONTANA
1984

Approved by :

Chairman , B o a ^

Dean,

of Examiners

Graduate School

.'ADate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

\T"

UMI Number: EP37860

All rights reserved
INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMT
Oiuaftstiori PUblMhing

UMI EP37860
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

P r o Q ^ s f
ProQuest LLC.
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106 -1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

ABSTRACT
Marks, Jeffrey S., M.S., Fall

1984

Wildlife Biology

Nest Site Characteristics, Reproductive Success, and Food Habits
of Long-eared Owls in Southwestern Idaho (91 pp.)
Director:

B. Riley McClelland

Nesting biology of Long-eared Owls (Asio o t u s ) was studied in
the Snake River Birds of Prey Area in southwestern Idaho from
March through July in 1980 and 1981.
One hundred and twelve
nesting attempts were recorded for 104 pairs of owls.
All nests
were in trees in old stick nests built by corvids.
Discriminant
function analysis identified nest diameter and nest height as the
variables that best separated owl nests from unused corvid nests.
Nests selected by owls tended to be higher and wider than unused
nests.
Using nests found during incubation, nesting success was
34% in 1980 and 51% in 1981.
The minimum number of young fledged
per successful nest averaged 3.4 in 1980 and 4.0 in 1981.
Most
nesting failures were caused by predation.
Unsuccessful nests
tended to be closer to water and thus more accessible to raccoons
(Procyon lotor) than were successful nests.
Four owls banded as
nestlings and later captured as breeding adults nested
successfully within 1.5 km of their natal nests.
Analysis of
pellets yielded 4,208 prey items.
Small mammals constituted over
98% of the diet, with 5 genera (Pe romyscus, Perogn a t h u s ,
D i p o d o m y s , M i c r o t u s , Reithrodontomys) accounting for 94% of all
prey by number and 91% by biomass in each year.
Estimated mean
weight of mammalian prey was 31 g, and 98% of the mammalian prey
weighed less than 60 g . Compared with other North American
studies, the owls in this study had a wider feeding niche and
preyed more extensively on non-microtine rodents.
Inter locality
differences in the Long-eared Owl feeding niche probably
reflected differences in the composition of small mammal faunas.
Long-eared Owls in this study appeared to feed opportunistically;
prey size, rather than prey type, was the most important factor
in food selection.
Common Barn-Owl (Tyto alb a ) pellets collected
by Carl Marti in 1980 and 1981 allowed comparison of the two owl
species' feeding niches.
Dietary overlap between the two species
was 48.4% in 1980 and 60.9% in 1981.
Nesting Barn Owls were more
closely associated with irrigated agriculture than were
Long-eared Owls, and in both years Barn Owls had greater
proportions of Microtus in their diets than did Long-eared Owls.
The mean weight of Barn Owl prey was heavier than that of
Long-eared prey.
Differences in habitat use, food-niche breadth,
and prey size are potentially important coexistence mechanisms
for the two species.
ii
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CHAPTER I
NEST SITE CHARACTERISTICS AND REPRODUCTIVE SUCCESS OF
LONG-EARED OWLS IN SOUTHWESTERN IDAHO

Introduction
Long-eared Owls (Asio o t u s ) inhabit temperate latitudes across
North America and Eurasia (Burton 1973).

Literature on their food

habits is extensive (e.g., Marti 1976, Nilsson 1981b), but much less
is known about breeding biology (Village 1981).

Because Long-eared

Owls are almost strictly nocturnal (Marti 1974) and typically nest and
roost in dense vegetation, breeding pairs often are difficult to
locate (Nicholls 1962).

Glue (1977) summarized 70 years of Long-eared

Owl nesting records from the United Kingdom.

Recent information from

other breeding studies in Europe is available in Nilsson (1981a),
Village (1981), Mikkola (1983), and Wijnandts (1984).

In North

America, breeding Long-eared Owls have been studied in Wyoming
(Craighead and Craighead 1956), Michigan (Armstrong 1958), Arizona
(Stophlet 1959), Oregon (Reynolds 1970), Utah (Smith and Murphy 1973),
Washington (Knight and Erickson 1977), New York (Lindberg 1978), and
Idaho (Craig and Trost

1979, Marks and Yensen 1980, Hilliard et al.

1982, Thurow and White 1984).

Despite the number of studies, none in

North America has considered more than 18 nesting pairs in a single
season.
In this paper,

1 report on nest site characteristics and

reproductive success of 104 Long-eared Owl pairs
1981)

(63 in 1980 and 41 in

in the Snake River Birds of Prey Area (SRBPA)

in southwestern

1
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2
Idaho.

The food habits of these owls are described elsewhere (Marks

1984, Marks and Marti 1984).

Study Area
The SRBPA contains 338,778 ha of shrubsteppe desert in Ada,
Canyon, Elmore,

and Owyhee counties,

southwestern Idaho.

Approximately 19% of the area is irrigated farmland.

The native

vegetation is dominated by big sagebrush (Artemisia tridentata)
associations.
settlements.

Trees are confined primarily to riparian areas and farm
Most of the native riparian trees are willow (Salix

spp.); Russian olive (Elaeagnus angustifolia) , black locust (Robinia
p seudoacacia), and cottonwoods (Populus spp.) are the common exotics.
The elevation at Long— eared Owl nests ranges from 740-875 m.

A

detailed description of the climate, vegetation,

and topography of the

SRBPA is available in a U.S.D.I.

(1979).

research report

Methods
Field work began in late March and ended in late July 1980 and
late August 1981.

I searched for Long-eared Owls along 115 km of the

Snake River and 34 km of perennial tributaries.

I also visited five

tree groves that were isolated from the river system.
binoculars,
Magpies

Using

I scrutinized stick nests built in trees by Black-billed

(Pica p i c a ) and American Crows (Corvus brachyrhynchos) .

I considered a pair as breeding if at least one egg was laid.
owl in an incubation posture confirmed a nesting attempt.

An

A nest was

considered disturbed if my presence caused a female to leave the nest.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

To minimize disturbance,
sites.

Thus,

I

tried to

I obtained no data on

avoid flushing adults at nest
clutch size or hatching success.

Young Long-eared Owls left the nest about three weeks after
hatching (Craig and Trost 1979, Wijnandts 1984) to "branch" in the
tree canopy near the nest.
weeks,

Young owls began to fly at about five

at which time I considered them fledged.

one that fledged at least one young.
branching age,

A successful nest was

When the nestlings were near

I climbed to the nest to count and band them.

I

revisted the nest area repeatedly to search for branchers and
ultimately to determine the number of fledglings produced.
Some nests were found after the young had hatched.

Data from

these nests can inflate estimates of nesting success and productivity
(steenhof and Kochert
attempts,

1982), so in addition to using all nesting

I analyzed nesting success 1) only from nests found during

incubation, and 2) using the Mayfield method (Mayfield 1961,

1975).

I

used a single estimate of success that combined the incubation and
nestling periods (total of 56 exposure days) because there was no
difference (X^ = 0.27,
0.30,

1981)

1 df, P = 0.60,

1980; X^ = 0.98,

1 df, P >

in survival rate between the two periods (after Dow 1978).

For each Long-eared Owl nest I measured the following variables:
1) height (+ 0.1 m) of nest from ground to platform,

2) height of nest

relative to height of nest

tree, 3)

platform, 4) diameter (+ 1

mm) of nest cup at rim, 5) distance (+ 0.1

m) from nest to tree grove perimeter,
at nest,
road,

7) distance (^ 1 m)

depth (^ 1 mm) of nest from rim to

6) width (+ 0.1 m) of tree grove

to agriculture,

8) distance (+ 1 m)

and 9) distance (+ 1 m) to permanent water.

to

I also measured

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

nest height, nest depth, nest diameter, and distance to perimeter for
each unused but apparently suitable corvid nest wi t h i n 50 m of an
active Long-eared Owl nest*

Magpie nests wit h a complete canopy were

considered unavailable to Long-eared Owls.
of variables (occupied vs. unused nests)

1 subjected the two groups

to a stepwise discriminant

function analysis that maximized the Mahalonobis distance between
groups

(SPSSX 1983).

This comparison tested the null hypothesis that

physical characteristics of nests chosen by Long-eared Owls did not
differ from those of unused nests.

Owl nests that had no unused nests

within 50 m were omitted from the analysis.

A stepwise discriminant

function analysis was also performed using nest site characteristics
of successful vs. unsuccessful Long-eared Owl nests.
All t-tests were two-tailed and utilized a pooled-sample variance
estimate unless population variances were unequal.

Results
Nesting Density and Clutch Initiation
I located 63 nesting pairs in 1980 and 41 pairs in 1981.
I probably did not find every nesting pair,
with the same intensity each year.

Thus,

Although

I searched the study area

the 35% decrease in the

number of nesting pairs from 1980 to 1981 was not due to decreased
sampling effort.
On a linear basis, nest densities were 0.42 p a i rs/km in 1980 and
0.28 pairs/km in 1981.
highly variable,
m).

The distance between adjacent owl nests was

ranging from 14 to 19,080 m (x = 1,480 m, SD = 2,885

Perhaps because there were more nesting pairs,

occupied nests
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5
were closer to

one another in 1980 (x = 1,253 m, SD = 2,598 m) than in

1981 (x = 1,805 m, SD = 3,255 m ) , but the difference was not
significant (t

= 0.99,

110 df, P = 0.32).

in colonies of

four pairs within 2 ha.

In three cases owls nested

Nonbreeding Long-eared Owls

did not remain on the study area throughout the nesting season.

One

pair and three single birds occupied what appeared to be suitable
nesting areas for about two weeks before moving elsewhere.
By backdating from estimated ages of nestlings and branchers,
in a few cases by observations during the laying period,
the initiation date for 85 clutches.

and

I estimated

Egg laying peaked during the

last half of March in 1980 and during the first half of March in 1981
(Fig.

1).

Seven of 18 clutches started after mid-April were known

renesting attempts.

One pair renested twice in the same nest.

young fledged by late May in 1980 and by mid-May in 1981.

Most

I found no

evidence of double broodedness.

Nest Site Characteristics
I recorded 112 nesting attempts including eight renests.
nests were in abandoned corvid nests in trees.
nests in 79 cases and crow nests in 33 cases.

All

Ibe owls used magpie
Ninety-seven nests

(87%) were in willow, with the remainder in Russian olive, black
locust, black cottonwood (Populus trichocarpa) , squawbush (Rhus
t ri l o b a t a ) , serviceberry (Amelanchier aln i f o l i a ), and tamarisk
(Tamarix chinensis).

The owls chose a magpie nest with a partial

canopy in 36 of 54 cases

(67%) where one was available at an occupied

site (proportion significantly > 0.50,

z = 2.45,

P = 0.01).
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Figure 1. Estimated date of initiation of Long-eared Owl clutches in
the SRBPA, 1980-1981.
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The typical Long-eared Owl nest was near mid-height
tree and less than 4 m above ground (Table 1).

in the nest

Of 14 sites where

nests were lower than 2 m, higher nests were not available at eight
sites, and low nests were especially well concealed by vegetation at
four sites.

Only six nests were above 5 m.

Long-eared Owls avoided

nesting in isolated trees or in single rows of trees, and nearly
always nested in clumps of trees.
tree groves wider than 10 m.

Nearly 80% of all owl nests were in

However,

owls often nested on the edge

of these clumps, and more than 50% of the owl nests were within 5 m of
the grove perimeter.

The distances to roads and agriculture were

highly variable (Table 1).

Most trees grew near wet areas, and nearly

70% of the owl nests were within 25 m of permanent water.

The large

mea n distance to water (x ®= 143 m ; Table 1) resulted from six nests in
an isolated tree grove 1,900 m from water.

If these six nests are

omitted, mean distance to water was 43 m.
Three variables contributed significantly in discriminating
between owl nests and unused corvid nests within 50 m of an owl nest:
nest diameter, nest height, and nest depth (Table 2).
perimeter was not entered into the model.

The distance to

The group centroids were

significantly different (F = 14.83; 3,231 df; P < 0.001), and the
discriminant function classified 67.2% of the nests correctly.

Corvid

nests used by Long-eared Owls were significantly wider than unused
nests and were slightly higher above ground (Table 3, Fig.
Surprisingly, unused nests were deeper than used nests.

2).

To test if

nest depth was influenced by the presence of owl nestlings (which
could trample and flatten a nest),

I compared mean nest depth of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 1.
Summary statistics for Long-eared Owl nest site
characteristics in the SRBP a , 1980-1981® Cn = 112).

X

Nest ht.

(m)

Relative ht.

(%)

Nest depth (nun)
Nest diam.
Dist.

(mm)

to perim.

(m)

Grove width (m)
(m)

SD

Range

3.1

1.2

49.4

13.4

20.7-82.2

66. 0

31.0

5.0-180.0

223.0

32.0

152.0-302.0

6. 6

6.0

0.0-38. 1

24.6

19. 5

5.0-99. 0

651.0

632.0

5.0-2,240.0

1.3-8. 1

Dist.

to agric.

Dist.

to road (m)

552.0

630. 0

4.0-2,000.0

Dist.

to water (m)

143.0

430.0

0.0-1,900.0

® No significant difference in any nest site characteristic between
1980 and 1981 (t-tests, P > 0.05).
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Table 2.
Summary of stepwise discriminant analysis comparing corvid
nests used by Long-eard Owls and unused, suitable nests.

Step

Variable
entered^

1

Nest diam.

0. 989

0.001

2

Nest ht.

0.344

0.001

3

Nest depth

-0.189

0. 001

Coeff.^

® Distance to perimeter was not entered into the model.
^ Standardized canonical discriminant function coefficient.
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Table 3.
Means for characteristics of Long-eared Owl nests and
suitable, unused corvid nests within 50 m of an owl nest.

X active
owl nest®

Nest ht.

Dist.

P

2.9

1.47

0.14

64.0

67. 0

0. 86

0.39

223.0

197.0

6. 13

0.001

6.4

6.4

0. 02

0. 98

Nest depth (mm)
(mm)

t

3.2

(m)

Nest diam.

X unused
nestb

to perim (m)

8 n = 81 owl nests.
^ n = 154 unused nests.
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Figure 2. Frequency distribution of scores for the first discriminant
function comparing the characteristics of active Long-eared Owl nests
and unused, suitable nests.
Arrows indicate group centroids.
DF 1 is
primarily a nest diameter axis.
Active nests are wider and slightly
higher above ground than unused nests.
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successful an unsuccessful nests.
63 mm, SD = 28 mm)

Successful nests were shallower (x =

than unsuccessful nests (x = 68 mm, SD - 33 mm),

but the difference was not significant (t = 0.80,

110 df, P = 0.42).

Nesting Success and Productivity
Fifty-two of 104 owl pairs produced at least one fledgling.
Considering all nesting attempts,
in 1981.

success was 40.9% in 1980 and 54.3%

Estimates of success based on nests found during incubation

were about 5% lower, and based on the Mayfield method 10% lower, than
the overall estimates (Table 4).

Steenhof and Kochert (1982)

cautioned that the Mayfield method underestimates success if most of
the unsuccessful nests are found.

I found nearly 90% of the nests

during the incubation period and determined the outcome of each
nesting attempt.

Thus,

the figures obtained from nests found during

incubation are probably the best estimates of nesting success (i.e.,
34.5% in 1980,

51.2% in 1981).

Regardless of the method used, nesting

success was higher in 1981 than in 1980 (Table 4), but perhaps owing

2
to small sample sizes,
tests,

in no case was the difference significant

(X

1 df, 0.05 < P < 0.20).

Productivity data are summarized in Table 5.

Young that

disappeared after leaving the nest probably died before fledging.
Nevertheless,

I report both a minimum (the number actually observed)

and a maximum (including missing branchers) number because 1 may have
overlooked some fledglings.
year,

The number of branchers was the same each

but because of higher nesting success,

higher in 1981 than in 1980.

the fledging rate was

There was no significant difference
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Table 4.
Long-eared Owl nesting success based on all nests, nests
found during incubation, and the Mayfield method.

All nests*

% success

40. 9

Incubation*

Mayfield^

34.5

30.0

1980 95% Cl

29.0-52.8

22.3-46.7

n

66

58

62

54.3

51.2

44.3

% success
1981 95% Cl
n

39.9-68.7
46

35. 9-66.5

20.0-44. 0

30.0-65.0

41

40

® 95% Cl from binomial distribution (Hosteller and Rourke 1973).
^ 95% Cl from Johnson (1979).
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Table 5.

Long-eared Owl productivity data in the SRBPA,

1980-1981.

1980

1981

Overall

No. nesting attempts

66

46

112

No.

27

25

52

113

113

226

5

5

10

fledglings

93

101

194

Min. no. fledglings
per successful nest

3.44

4.04

3. 73

2.07

1.54

successful nests

No. branchers
No. branchers known dead
Min. no.

Min. no. fledglings
per attmept^

1.19

Max. no.

fledglings

108

108

216

Max. no. fledglings
per successful nest

4.00

4.32

4.15

Max. no. fledglings
per attempt®

1.38

2.21

1. 72

Min. proportion
branchers fledged

0. 82

0. 89

0. 86

Max. proportion
branchers fledged

0. 96

0. 96

0. 96

® Based on success rates of nests found during incubation.
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between years in either the minimum or maximum number of young fledged
per successful nest (t-tests,
period,

50 df, P > 0.10).

Over the two-year

the owls fledged 3.73-4.15 young per successful nest and

1.54-1.72 young per nesting attempt (Table 5).

Most young (86-96%)

that left the nest survived to fledging, and 96.3% of the nests with
branchers were successful.

Thirty-three (63%) of the successful nests

fledged either four or five young,
one nest fledged seven.

two nests fledged six young, and

The seven-young nest was the earliest

recorded during the study (egg laying began about 1 March),
six-young nests were among the earliest.
early nesters raised more young,

and the

Although this suggests that

I was unable to test this because of

small sample sizes and a lack of data on clutch size and hatching
success.
Of 60 nest failures,

58.3% occurred during incubation,

during the nestling period, and only two nests
young branched.

(3.3%) failed after the

There was no difference between years in the

proportion of nests failing before or after hatching
df, F = 0.90).

38.3%

(X

2

= 0.02,

1

Most failures appeared to result from predation.

Broken eggshells or partially-eaten nestlings were found at 33 nests,
and eggs or young disappeared at 20 nests and were presumed
depredated.

A n adult (probably female) was killed on the nest and

nest contents destroyed in three cases.

Two nests were abandoned (see

below), one clutch failed to hatch (Marks 1983), and one nest fell
from the nest tree.
Identifying nest predators was difficult.

Raccoon (Procyon lotor)

tracks occurred near several depredated nests and at one nest where an

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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adult was killed.

The remains of the other two adults were very

similar to those attributed to raccoon predation.

Other mammalian

predators were primarily terrestrial ( e . g . , canids and mustelids) or
were rare in the SRBPA (e.g., bobcat, Felis r u f u s ) and probably seldom
destroyed Long-eared Owl nests.

Larger species of owls also prey on

Long-eared Owls (Mikkola 1976).

Great Horned Owls

(Bubo virginianus)

nested within 400 m of at least six Long-eared Owl nests, but there
was no indication that they preyed on Long-eared Owls at these nests,
nor have Long-eared Owls occurred in samples of Great Horned Owl foods
in the SRBPA (n = 796 prey items; unpubl.

BLM data).

Amstrup and

McEneaney (1980) observed a bull snake (Fituophis melanoleucus) kill
and attempt to eat Long-eared Owl nestlings.

P. melanoleucus were

common in the SRBPA but fed almost exclusively on small mammals
(oilier and Johnson 1982).
Based on the above,

I believe that raccoons were the major

predators of Long-eared Owl nests in the SRBPA.

Raccoons obtain most

of their food from wetlands (Fritzell 1978; Greenwood 1981,

1982).

Long-eared Owl nests often were near water and thus were vulnerable to
raccoon predation.

Successful nests were significantly farther from

water (x = 247 m, SD = 559 m)
SD = 244 m; t = 2.33,

than were unsuccessful nests (x = 52 m,

110 df, P = 0.02).

Nest height also could influence nesting success, as nests close
to the ground would probably be easier for raccoons to detect than high
nests.

However, the height of successful nests (x = 3.2 m, SD = 1.2 m)

was nearly identical to that of unsuccessful nests (x = 3.1 m, SD =
1.1 m ) .

Three variables contributed significantly in discriminating
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Table 6.
Summary of stepwise discriminant analysis comparing nest
site characteristics of successful and unsuccessful Long-eared Owl
nests.

Step

Variable
entered^

1

Dist.

to water

2

Nest ht.

3
4

Coeff.b

P

0. 749

0.016

---

---

Nest diam.

0. 507

0. 037

Nest depth

— 0.461

0.050

® Nest height was removed at step 5; no other variables were entered
into the model.
^ Standardized canonical discriminant function coefficient.
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between successful and unsuccessful nests:
diameter,
model,

and nest depth (Table 6).

distance to water, nest

Nest height was removed from the

and no other variables were entered into the model.

The group

centroids were significantly different (F = 2.9,; 3,108 df, P <
0.05), and the discriminant function classified 67.0% of the nests
correctly.

In addition to being farther from water,

tended to be wider than unsuccessful nests (Fig.

successful nests

3).

Human Disturbance
During the incubation and early brood-rearing periods,

female

Long-eared Owls were on the nest every time I visited the nest during
daylight hours.

If I disturbed a nest during this period,

the female

usually resettled on the nest within 10 minutes after 1 departed.
However,

in two cases I watched magpies remove eggs and/or hatchlings

when adult owls abandoned nests at hatching.

Corvids probably

recognized Long-eared Owl nests as potential sources of food, and 65%
of the owl nests had from one to four active corvid nests within 50
m.

However,

I never saw a corvid approach an owl nest when adults

were present, and undisturbed nests probably were not vulnerable to
corvid predation.
Although disturbed nests had lower success than undisturbed nests,
nesting success was statistically independent of disturbance (Table 7;
X

2

= 1.82,

1 df, P > 0.10).

Mean distances to nearest road and to

agriculture (both sources of human disturbance) were not statistically
different for successful and unsuccessful nests (t-tests, P > 0.05).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Figure 3. Frequency distribution of scores for the first discriminant
function comparing the characteristics of successful and unsuccessful
Long-eared Owl nests.
Arrows indicate group centroids.
DF 1 is
primarily a distance to water-nest diameter axis.
Successful nests
are farther from water and wider than unsuccessful nests.
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Table 7. Nesting success of Long-eared Owls disturbed during
incubation or early brood-rearing vs. undisturbed nests and nests not
disturbed until the young were ready to branch.

No. successful
nests (%)

Disturbed early
Not disturbed early

No. unsuccessful
nests (%)

9 (31%)

20 (69%)

32 (46%)

38 (54%)
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Reoccupancy of Nesting Sites
In 1981, nesting owls occupied 30 of 63 sites
in 1980.

(48%) that were used

In five cases the same nest was used each year.

11 new sites in 1981.

There were

Occupancy of previously occupied sites was

dependent on past nesting success:

20 of 27 sites

(74%) that were

successful in 1980 were reoccupied in 1981, whereas only 10 of 36
sites (28%) that failed in 1980 were reoccupied in 1981 (X^ = 13.26,
1 df, P < 0.001).

However,

Long-eared Owls that nested in

previously used sites were not necessarily the same birds each year:
three of four males banded as nestlings and captured as breeders a
year later nested at sites that were occupied in their natal year.

Discussion
Nesting Density and Chronology
Nesting densities in the SRBPA (0.28-0.42 pairs/km) were lower
than those in southwestern Idaho (0.64 pairs/km;

Craig and Trost 1979)

2
and south-central Idaho (1.55 pairs/km ; Thurow and White 1984) but
higher than densities elsewhere in North America ( e . g . , Craighead and
Craighead 1956, Stophlet 1959, Smith and Murphy 1973, Knight and
Erickson 1977) or in Europe (Wijnandts 1984:12),

Nesting densities

are not always comparable among study areas owing to differences in
the availability of suitable nesting habitat.

For example, much of

the riparian zone in the SRBPA was treeless, whereas in south-central
Idaho, Long-eared Owls nested in a continuous block of sagebrush/
juniper ecotone (Thurow and White 1984).

In addition. Long-eared Owl

nests did not appear to be spaced regularly within suitable habitat.
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Nevertheless, data from this study and from the studies of Craig and
Trost (1979) and Thurow and White (1984) clearly show that Long-eared
Owls are common in the desert of southern Idaho.
On average, owls laid eggs a month earlier in the SRBPA than in
southeastern or south-central Idaho, where all eggs were laid in April
or May (Craig and Trost 1979, Thurow and White 1984).

Both of the

latter studies were at higher elevations than the SRBPA.

The only

evidence I found of a February nest in North America was an Oregon
nest that had five eggs on 6 March (Kebbe 1954).

Nest Sites and Reproductive Success
Throughout their range. Long-eared Owls nest in old stick nests in
trees (Burton 1973).

Occasionally,

they nest in tree cavities

(Craighead and Craighead 1956), cliffs (Marks and Yensen 1980), and on
the ground (Bent 1938, Mikkola 1983).

I found no evidence that

Long-eared Owls construct new nests or modify old ones (see Glue 1977,
Lindberg 1978,

Craig and Trost 1979).

exists in Long-eared Owls,

If nest-building behavior

it is rare and probably occurs only where

suitable stick nests are not available; early reports of nest
construction by Long-eared Owls are probably erroneous (see Bent 1938).
Especially where nests are vulnerable to predators,

nest site

selection can be an important determinant of reproductive success
(Murphy 1983).

Long-eared Owls are cryptically colored, have

well-developed ear tufts (see Perrone 1981),
still when potential predators approach.

and typically remain

Camouflage is probably the
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primary means of avoiding predators,

and owls may enhance their

crypticity through nest site selection.
Owls nested in clumps of trees, which provided concealment for
nesting and roosting,
rows of trees.

and avoided nests in solitary trees or in single

Partially-canopied magpie nests offered additional

concealment, and seemed to be preferred over open nests in the SRBPA
and in Craig and Trost's (1979)

study area.

The owls apparently

preferred wide nests, which provided ample room for nestlings and
probably helped conceal females from ground-based predators.
Long-eared Owls did not choose the highest nests available.

However,

they nested close to the ground usually only if higher nests were
absent or low nests were well concealed.
nest near the edge vs.

The tendency for owls to

the center of a tree grove probably was a

function of availability,

as most corvid nests were near the periphery

of a tree grove.
Compared with data from other studies, nesting success appeared to
be low in the SRBPA (34.5-51.2%).

Nesting success was 83.3% in

Arizona (n = 6; Stophlet 1959), 84.2% in southeastern Idaho (n = 19;
Craig and Trost 1979), and all nests were successful in south-central
Idaho (n = 21; Thurow and White 1984).

The number of young fledged

per successful nest was similar among study areas.

Nesting success

was 61.1% (n = 18) during a previous study in the SRBPA, and
successful nests were significantly higher above ground than were
unsuccessful nests (Marks and Yensen 1980).

Long-eared Owls in the

SRBPA clearly were more vulnerable to nest predators than were owls in
the other study areas.

Nests in Arizona were relatively high above
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ground (5-16 m) and those in south-central Idaho were in junipers on
upland sites.

Such nests would have been less vulnerable to raccoon

predation than were SRBPA nests.

Nests in southeastern Idaho were

close to the ground (x = 2.2 m) and near a river,

but raccoons were

never observed in the study area (T. H. Craig, pers.
Where raccoons were present,
been vulnerable to predation.

comm.).

low nests near water should have

The lack of a significant difference

in the heights of successful and unsuccessful nests in the present
study was probably due to low nests that escaped predation by chance;
i.e., where raccoons were absent,

low nests and high nests had

similar chances of survival.

The Adaptive Significance of Branching
Many observers have commented on the habit of Long-eared Owls
leaving the nest before they can fly ( e . g . , Whitman 1924, Sumner
1929, Armstrong 1958).

Sumner (1929) believed that branching was a

liability because it exposes young owls to predators.

However,

survival of branchers was high in the SRBPA (86-96%), and 96.3% of
the nests with branchers were successful.
evolved to reduce predation.

I suggest that branching

Werschkul (1979) argued that the escape

response of nestling Little Blue Herons (Egretta caerulea) reduced
their vulnerability to predators.

Flightless Long-eared Owls could

not flee from predators but spread out
surrounding tree canopy.

from the nest to reside in the

Trees leafed out in the SRBPA at about the

same time that the first branchers appeared.
solitary, well concealed by foliage,

Branchers were

and thus less conspicuous than a
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brood of nestlings.

Even a single nestling would benefit from

branching because occupied nests could serve as visual and olfactory
cues to predators.
Branching would also eliminate sibling aggression during food
deliveries.

However,

flying young typically roosted together,

sometimes shoulder-to-shoulder on the same branch.

This tendency for

fledglings to regroup suggests that reduction of sibling aggression
was not an important function of branching.
Short-eared Owls (Asio flanuneus) also leave the nest long before
they can fly (Clark 1975), and the same selective pressures that
promote branching in Long-eared Owls probably apply also to
Short-eared Owls.

Fidelity to Nesting Sites
In parts of Europe, Long-eared Owl numbers fluctuate with
microtine rodent cycles
Village 1981).

(Hagen 1965, Kallander 1977, Lundberg 1979,

The Long-eared Owl/microtine relationship has not been

documented in North America,

but Marti (1974) and Craig and Trost

(1979) thought that Long-eared Owls were nomadic on their study areas
in Colorado and Idaho,

respectively.

Craig and Trost (1979) suggested

that weather influenced breeding, with fewer pairs breeding during a
cool, wet spring.

The 35% decline in the number of breeding pairs

from 1980 to 1981 in the SRBPA could not be explained by either of the
above mechanisms.
nonmicrotines,
1984).

Long-eared Owls in the SRBPA fed primarily on

and food habits were very similar each year (Marks

The spring of 1981 was wetter than in 1980, but it was also
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warmer.
1981,

In addition,

Therefore,

the owls nested almost two weeks earlier in

some other factor (or factors)

is responsible for the

change in numbers from 1980 to 1981.
For a variety of nonpasserines,

studies of marked individuals have

shown that nest sites are most likely to be reoccupied in the year
following a successful nesting attempt

( e . g . , Newton and Marquiss

1982, Oring and Lank 1982, Redmond and Jenni 1982, Dow and Fredga
1983, Skeel 1983,

Picozzi 1984).

My data suggest that Long-eared Owls

follow this trend, and thus if nomadism occurs,
related to food availability.

it may not be directly

Questions on breeding area fidelity in

Long-eared Owls will remain open until long-term studies of marked
birds are conducted.
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CHAPTER

I I

FEEDING ECOLOGY OF BREEDING LONG-EARED OWLS IN SOUTHWESTERN IDAHO

Introduction
More is known about the food habits of Long-eared Owls (Asio o t u s )
than any other aspect of their ecology.

About 30,000 prey items have

been identified from North America (Marti 1976), and more than 300,000
prey items have been identified from Europe (Nilsson 1981).

Long-eared

Owls feed primarily on small mammals; Microtus is their most common
prey (Marti 1976).

In some areas Long— eared Owls have a more

restricted diet than other sympatric owls (Marti 1976), which suggests
that they are specialists.

At present,

there is considerable

information on prey during fall and winter and prey in areas of
microtine abundance (Marti 1976).

Nevertheless,

information on food during the breeding season,

there is very little
and there has been no

quantitative assessment of the feeding niche of North American
Long-eared Owls.
In this paper I present an analysis of Long-eared Owl feeding
ecology from 4208 prey items collected during two consecutive nesting
seasons in southwestern Idaho.

My purpose is to describe the feeding

niche (prey composition, niche breadth, and prey size) of breeding
Long-eared Owls from an area where Microtus is not the primary prey.
I also compare my results with those of other North American studies.

Study Area and Methods
Research was conducted in the 338,778-ha Snake River Birds of Prey
31
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Area (SRBPA)

in Ada, Elmore,

and Owyhee counties,

Idaho.

The SRBPA is

within the Great Basin Desert, with hot, dry summers and an annual
precipitation of 20 cm.

The vegetation is shrubsteppe dominated by

big sagebrush (Artemisia tridentata) associations.

A more diverse

mixture of native shrubs occurs in many areas along the Snake River.
Most of the area is grazed by livestock,

and about 19% is irrigated

agricultural land that occurs in patches surrounded by native
vegetation.

A thorough description of the climate and vegetation is

available in a United States Department of the Interior research
report (Anonymous 1979).
All prey were identified from pellets collected at nests or roosts
(collectively termed sites).

Pellets were collected from 50 sites

from late March to early June 1980,
to early August 1981.

and from 37 sites from late March

I collected as many pellets as possible, but

the number from each site varied considerably.
by standard methods

(Marti 1974),

Prey were identified

The two lagomorph genera (Lepus and

Sylvilagus) could not be separated and thus were treated as one prey
category.

All other mammals were identified to genus or species and

are referred to by genus.

Most nonmammalian prey were not identified

beyond order.

Quantitative and Statistical Methods
Differences in prey composition were evaluated with tests of
independence using the G-statistic (Sokal and Rohlf 1969).
Hill (1973),

Following

I calculated food-niche breadth (trophic diversity) using

the antilog of the Shannon-Wiener index:
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NB = exp H* ,

where H' = -

s
^
p£' In pj^
i=l

s being the number of mammal genera and p the proportion of the ith
mammal genus in the prey sample.

To standardize niche breadth for

comparison with other studies (because s varies)

I calculated evenness

(Alatalo 1981):
^2 1 ~ (^2 "*

- 1),

where

= exp H'

and N 2 = 1/

Evenness values may range from

0 to 1, with

s
2
Pi ^
i=l

higher values indicating a

greater equality of prey proportions in the diet.
Prey size selection was evaluated by two methods, each using only
mammalian prey.

Mean weight of mammalian prey (MWMP) was obtained by

multiplying each prey item by its average weight (Table 8), summing the
products and dividing the sum by the total number of mammalian prey in
the sample.

A two-way analysis of variance was used to test for

differences in MWMP after prey

weights were

transformation (Sokal an Rohlf

1969).

normalized by log

All mammalian prey

grouped into one of five weight classes (<26,

26-50,

were also

51-75,

76-100,

>100 g) and the resulting prey size distributions were compared with
two-sample Kolraogorov-Smirnov tests (two-tailed;

Siegel 1956).

I

believe it is meaningful to calculate food-niche parameters from only
mammalian prey at the generic

level of resolution when (i) Long-eared

Owls feed almost exclusively on mammals,

(ii) congeneric mammalian prey

are behaviorally and morphologically similar,

and (iii) a substantial

proportion of nonmammalian prey are not identified beyond order.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

34

Results and Discussion
Prey Composition
More than 2000 prey items were identified each year; a complete
list of prey is presented in Table 8.
98% of the diet.

Small mammals constituted over

The owls preyed on at least 13 genera of mammals,

with 5 (Peromyscus, P erognathus, D i p o d o m y s , M i c r o t u s , Reithrodontomys)
accounting for 94% of all prey by number and 91% by biomass in each
year.

Overall,

Peromyscus was the most common prey, but Dipodomys

contributed the most biomass.
all prey items.

Birds accounted for less than 1% of all prey, and

most were passerines.
nests,

Microtus constituted less than 14% of

Although owlets disappeared from a number of

I found only one pellet that contained the remains of a

Long-eared Owl nestling.

This nestling presumably was eaten by its

siblings.
Unusual prey included a pallid bat (Antrozous pallidus) and two
western whiptail lizards (Cnemidophorus ti g r i s ) ; this apparently is
the first report of either species as prey of Long-eared Owls.
are seldom recorded

in Long-eared Owl diets.

Bats

Antrozous often forages

on the ground (Barbour and Davis 1969), which would increase its
vulnerability to owl predation.

The whiptails are diurnal and thus

would not normally be encountered by a foraging Long-eared Owl.
Two pellets contained what appeared to be Long-eared Owl eggshell
fragments.

Uttendorfer (1939) and Hagen (1965) also recorded

eggshells in Long-eared Owl pellets during the breeding season.

Hagen

(1965) attributed such occurrences to nest sanitation behavior.
The variability in prey selection among sites was considerable.
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Table 8. Food of Long-«ared Owls during two breeding seasons in the Snake River Birds
of Prey Area.

Prey

Maimals
Antrozous pallidus (32 g)
Sorex vagrans (6 g)
Mus nusculus (17 g)
Peronyscus maniculatus (19
Reithrodontonys megalot is (11 g)
Onychomys leucQgaster (26 g)
Neotoma lepida (150 g)
Microtus montanus (35 g)
L%urus curtatus (30 g)
Perognathus parvus (17 g)
Dipodonys ordii (53 g)^
Thomonys townsendii (100 g)®
Lagomorpha spp. (100 g)^
Birds
Asio otus
Eremophila alpestris
Stumus vulgaris
Agelaius phoeniceus
Euphagus cyanocephalus
Pipilo erythrophthalmus
Melospiza melodia
Unidentified
Reptiles
Chernidophorus tigris
Insects
Unidentified
Total by nunfcer

No.

%
(1980)

%
biomass

(I975)a
—
2
64
547
142
5
7
292

(98. 7)
—
0.1
3.2
27.3
7.1
0.2
0.3
14.6

(98.5)
—
tr
1.7
16.6
2.5
0.2
1.7
16.3
—
9.2
46.9
0.6
2.9
(1.4)
—
0.1
0.1
0.3
0.1
0.1
—
0.7
(tr)
tr
(tr)
tr

—

339
555
4
18
(22)
—
2
1
4
1
1
—
13
(1)
1
(3)
3
2001

—

16.9
27.7
0.2
0.9
(1.1)
—

0.1
tr
0.2
tr
tr
—
0.6
(tr)
tr
(O.l)
0.1

No.

(2175)
1
1
47
587
81
10
14
286
2
580
547
5
14
(20)
1
1
—
1
—
-

%
(1981)

%
biomass

(98.6)
trb

(98.9)
tr
tr
1.2
16.7
1.3
0.4
3.1
15.0
0.1
14.8
43.4
0.7
2.1
(1.0)
0.1
tr
—
0.1
—
tr
0.7
(tr)
tr
(tr)
tr

1
16
(1)
1
(11)
11
2207

tr
2.1
26.6
3.7
0.4
0.6
13.0
0.1
26.3
24.8
0.2
0.6
(0.9)
tr
tr
—
tr
—
tr
0.7
(tr)
tr
(0.5)
0.5

Note: Average weights of mamnalianpreyare given in parentheses to the right of each
species. Prey weights were obtainedfromSteenhof (1983).
^
b
^
^
®
^

Subtotals are in parentheses,
tr, <0.1%.
May include a few P. crinitus.
May include a few D. microps.
Weight of juvenile individuals.
Juvenile Lepus or Sylvilagus.
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but small sample sizes precluded meaningful statistical analyses.
Considering sites for which there were 50 or more prey items (N = 14
in 1980; N = 13 in 1981).

Peromyscus was the most common prey at nine

sites, Microtus at five sites, Perognathus at six sites, and Dipodomys
at seven sites.

The average number of small mammal genera for these

same sites was 6.21 jr 1.48 (x 2 SD)

in 1980 and 7.31 + 1.32 in 1981

(means not significantly different; Mann-Whitney U, P>0.05).
To minimize disturbance I did not collect pellets at nests until
the young were old enough to leave the nest.

Thus in assessing

temporal variation in prey composition I was restricted to comparing
food habits before and after young owls fledged (fledging was defined
as capable of sustained flight) and comparing food habits between
years,

taking into account the distinction between prefledge and

postfledge diets.
In each year the proportions of the five major prey genera in
prefledge diets were significantly different from those in postfledge
diets (G-tests,

P < 0 . 001 in both cases).

due to a marked increase in Perognathus

Much of this difference was
in the postfledge prey samples.

In prefledge diets Perognathus comprised 14.4 and 16.8% of all prey in
1980 and 1981, respectively, while in postfledge diets it comprised
over 60% of the prey each year (Fig. 4).

The large increase in

Perognathus in the yearly samples from 1980 to 1981 (16.9% to 26.3%;
Table 8) was due almost entirely to the larger sample of postfledge
prey in 1981 (109 prey items in 1980 vs. 468 prey items in 1981; N = 4
sites each year).

Because of the unequal sampling at postfledge
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Figure 4.
Proportions of the five major mammalian prey genera in
prefledge diets (hatched bars) and postfledge diets (open bars) of
Long-eared Owls breeding in the Snake River Birds of Prey Area, 1980
and 1981.
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roosts, yearly changes in prey composition were analyzed separately
for prefledge and postfledge diets.
Within prefledge and postfledge diets,

the proportions of the

major prey genera were similar each year with the exception of
R e i t h r o d o n t o m y s , which decreased significantly from 1980 to 1981 in
prefledge diets (G-test, P<0.GDI ; Fig.

5).

Long-eared Owls appeared to feed on prey whose availability varied
more from site to site than from year to year.
the owls were feeding opportunistically,

This indicated that

perhaps in response to

different prey compositions associated with different vegetation types
within their foraging areas.

Prey composition was remarkably similar

in both years within prefledge and postfledge diets (Fig.

5).

The

difference in diet between these two periods indicated a marked
increase in Perognathus from spring to summer each year.
Interpretation of this dietary shift is complicated by the lack of
data on prey populations and by the difficulty of documenting the
extent to which postfledge prey were captured by young owls.
Postfledge roosts consisted of fledged young and their parents.
Adults were observed providing prey to their young during the
postfledge period.

However,

if young owls were learning to hunt during

the 2— 6 weeks after fledging (i.e.,
pellets were collected),

the period in wliich postfledge

then the increase in P e rogiiathus may have

resulted from differences in prey selection between adult owls and
their young.

Differential hunting success between adult and immature

owls has been documented (Boxall and Lein 1982; Marr and McWhirter
1982), and it is reasonable to expect inexperienced owls to capture the
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Figure 5. Proportions of the five major mammalian prey genera in 1980
(hatched bars) and 1981 (open bars) within prefledge diets and
postfledge diets of Long-eared Owls breeding in the Snake River Birds
of Prey Area.
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most easily handled prey available.
in Long-eared Owl diets,

Invertebrates are seldom recorded

and 11 of 14 insects recorded in this study

came from postfledge pellets.

Watson (1977) noted that young Hen

Harriers (Circus cyaneus) often capture insects when learning to hunt,
and I have observed newly fledged Golden Eagles (Aquila chrysaetos)
capturing grasshoppers.
Long-eared Owls,

Adult harriers and eagles,

feed primarily on vertebrates.

like adult

Thus the presence of

insects in postfledge diets of Long-eared Owls suggests that young
were capturing prey.
Data on prey preference and hunting success of newly fledged owls
are difficult to obtain.
Southern et al.

Based mostly on conjectural evidence.

(1954) believed that young Tawny Owls (Strix aluco)

were completely dependent upon their parents for food in the 2&-3
months between fledging and independence.

Muir (1954) noted no

difference in prey of Tawny Owls before and after fledging, but his
postfledge prey sample was small (N = 25).

Differences in prefledge

and postfledge diets of Long-eared Owls, however,

suggested that young

were capturing prey before becoming independent of their parents.
this was true,

If

then young Long-eared Owls preferred smaller prey than

did adults (see below for data on prey size differences between
prefledge and postfledge diets),

and this preference may have

contributed to the high incidence of Perognathus
Other small prey,

such as Reithrodontomys, M u s , and Peromyscus, may

have not been as abundant,
more difficult

in postfledge diets.

or their behaviors may have rendered them

than Perognathus for young Long-eared Owls to capture.
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The Importance of Nonmicrotine Prey
The importance of Microtus in Long-eared Owl diets is well
documented (Marti 1976).

The availability of Microtus in the SRBPA is

limited owing to the desert environment.

I was unable to monitor small

mammal populations during the study and estimates of their densities
in the SRBPA were not available.

Montan (1977) found Peromyscus,

Perognathus, and Dipodomys throughout the area, but Microtus was
trapped only at wet sites (i.e., riparian and irrigated agricultural
areas).

Davis (1939) and Larrison and Johnson (1981) noted that

Microtus was associated with moist,

grassy habitat in southern Idaho.

Because this habitat is limited in the SRBPA, Microtus would not occur
in large numbers in Long-eared Owl diets unless the owls were feeding
selectively.

The absence of Microtus in diets of owls nesting away

from wet areas,

and the importance of nonmicrotine prey in Long-eared

Owl diets throughout the area suggested that the owls were feeding
opportunistically.

Other studies of Long-eared Owl food habits in

Idaho point to the importance of nonmicrotine prey, but sample sizes
are small.

Sonnenberg and Powers (1976) found Microtus to be the most

common prey (54%; N = 95) of Long-eared Owls roosting on an island at
the west end of the SRBPA, but Dipodomys was also important (33% of
diet).

In a desert area of southeastern Idaho, Microtus comprised only

14% (N = 97) of the prey reported by Craig and Trost (1979).

Marks and

Yensen (1980) found nearly equal proportions of Peromyscus, M i c r o t u s ,
and Dipodomys in a sample of prey (N = 346)
there was a significant decrease in Microtus

from the SRBPA in 1979, and
in diets of Long—eared

Owls nesting farther than 500 m from irrigated agricultural areas.
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In desert areas of Arizona (Lange and Mikita 1959; Stophlet 1959)
and Oregon (Maser et al.
Perognathus.

1970), Long-eared Owls fed primarily on

Microtus was absent from the Arizona samples and made up

less than 5% of the diet in Oregon.

These studies suggest that the

preponderance of Microtus in the diets of North American Long-eared
Owls is related to the scarcity of food habits data from desert
environments.

The importance of nonmicrotines in the large sample of

prey from this study clearly shows that Long-eared Owls in the SRBPA
are not microtine specialists.

Trophic Diversity
Food-niche breadth in 1980 (5.44) was similar to that in 1981
(5.12) but within each year it varied widely among sites.

Considering

sites with 50 or more prey items, niche breadth ranged from 3.38 to
to 5.27 (N = 14, X = 4.14,

SD = 0.62) in 1980 and from 2.36 to 5.13 (N

= 13, X = 3.82, SD = 0.87)

in 1981.

different (Mann-Whitney U,

P>0.05).

The means were not significantly

Trophic diversity values are useful only as comparative measures,
so I computed niche breadth and evenness for 10 other food habit
studies of North American Long-eared Owls and compared the results
with the SRBPA data (both years combined).

The only criterion in

choosing a study was that it reported 1000 or more mammalian prey that
were identified to genus.

Mammals comprised more than 96% of the prey

in each study, and only mammalian genera were used
metrics.

in computing niche

Because trophic diversity can increase with sample size,

compared the number of prey items in each study with the number of
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mammalian genera in the diet and with food-niche breadth.

There was

no significant relationship in either case (Spearman rank correlation,
r^ = 0.25, P = 0.21; r^ = 0.03, P = 0.46, respectively),
indicating that sample sizes were large enough to permit meaningful
comparisons of food-niche parameters.
Compared with Long-eared Owls from other parts of North America,
the SRBPA owls (i) preyed on a richer assemblage of small mammals,
(ii) had a wider feeding niche,

and (iii) had a higher evenness

component in their diet (Table 9).

Niche breadth for all studies

averaged 3,00 (SD = 1.13), and the value for Idaho (5.36) was
considerably greater than those of the other studies.

Niche breadth

was positively correlated with the number of mammalian genera in the
diet (r^ = 0.67, P = 0.02),

indicating that the wide feeding niche

of the Idaho owls was due in part to the diversity of small mammal
species in the SRBPA.

However,

evenness value (0.82),

indicating a greater equality of the proportions

of prey genera in their diet.

SRBPA owls also had the highest

The other diets were characterized by

having one or two dominant prey genera, with the most common genus
averaging 63.7% of all mammalian prey (range = 38.8-85.8%).
contrast,

In

the SRBPA owls preyed on three genera in nearly equal

proportions (P e romyscus, P e r o g n a t h u s , D i p o d o m y s ) ; the most common prey
genus made up only 27.3% of the mammalian prey.

The wide feeding niche

and the evenness of the diet of SRBPA owls provide further evidence
that they were feeding opportunistically.
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Table 9.

Dietary parameters of North American Long-eared Owls.

%
*2,1 Microtus

N

S

NB

Illinois

1178

11

3.15

0.66

27.0

24.9 + 0.39

Cahn and Kenç (1930)

Wisconsin

3249

6

1.60

0.62

84.1

32.5 + 0.11

Errington (1932)

Michigan

1922

8

2.30

0.52

75.8

33.8 + 0.16 Wilson (1938)

Ohio

1217

8

3.37

0.51

65.2

29.2 + 0.30 Randle and Austing (1952)

Kansas

1081

8

4.01

0.80

38.8

32.9 + 0.35

Rainey and Robinson (1954)

Michigan

1017

6

1.68

0.48

85.9

33.0 + 0.19

Craighead and Craighead
(1956)

Michigan

3163

8

1.78

0.54

82.7

32.4 + 0.12 Armstrong (1958)

Illinois

2129

7

3.55

0.76

50.7

24.0 + 0.27

Colorado

2657

11

3.21

0.70

34.0

24.6 + 0.21 Marti (1974)

Iowa

2092

9

3.00

0.78

44.6

25.6 + 0.20

Voight and Glenn-Lewin
(1978)

Idaho (SRBPA)

4150

13

5.36

0.82

13.9

30.8 + 0.29

This stucfy

Location

MWMP (g)

Source

Birkenholz (1958)

Note: N, nuiber of mamnalian prey items in sample; S, nunfoer of mamnalian genera in
diet; NB, food-niche breadth; F2,l> evenness; % Microtus, proportion of Microtus in
manmalian prey;
mean weight of mamnalian prey + SE.
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Prey Size
The weight of prey items captured by the Long-eared Owls in the
SRBPA ranged from less than 1 g (insect) to about 150 g (Neotoma
lepida).

Over 98% of the mammalian prey weighed less than 60 g.

Larger prey (100-150 g) were represented by N e o t o m a , Thomcmys, and
lagomorphs.

In the SRBPA adult Thomomys weigh 200 g, and adult

lagomorpha may weigh from 600 to 2000 g (Steenhof 1983).

However, all

of the Thomomys and lagomorphs in Long-eared Owl pellets were of
subadult size.

Apparently, Long—eared Owls seldom capture prey that

weigh more than 100 g.
The mean weight of mammalian prey (MWMP) was 30.82 g (N = 4150, SE
= 0.29); there were no significant difference from 1980 to 1981
(two-way ANOVA,

P = 0.48).

MWMP was significantly heavier in prefledge

diets than in postfledge diets each year (P<0.001).

In the yearly

samples the differences in the size distributions of mammalian prey
(25-g intervals)

approached significance

(Kolmogorov-Smirnov,

P =

0.05), but in separate comparisons of prefledge versus postfledge diets
the prey size distributions were nearly identical each year (P = 0.99
in both cases).

Thus, allowing for differences between prefledge diets

and postfledge diets,

Long-eared Owl prey size selection was very

similar each year.
The size of prey selected by Long-eared Owls

in the SRBPA was

comparable to that reported elsewhere in North America.
the mammalian prey (N>23,000)

About 98% of

in the North American studies surveyed by

Marti (1976) weighed less than 100 g.

Of the studies in Table 9, MWMP

ranged from 24 to 34 g, and the median value was from the SRBPA.
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The

Figure 6. Representative distributions of prey weights (25-g
intervals) of North American Long-eared Owls.
Sources:
Michigan
(Armstrong 1958); Illinois (Cahn and Kemp 1930); Idaho (this study).
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statistical distribution of prey sizes of Idaho owls, however, was
significantly different from all others (Kolmogorov-Smirnov P<0.001
in all cases).

The Idaho owls differed from the others in their lower

consumption of Microtus-sized prey and their higher consumption of
D ip o d o m y s -sized prey (Fig. 6); in fact, a prey genus of size comparable
to Dipodomys apparently was very uncommon or absent in the other study
areas.

The Long-eared Owl Feeding Niche in Retrospect
A predator's feeding niche is influenced by factors that are seldom
measurable in field studies,
times

e.g., variation in search and pursuit

(MacArthur and Pianka 1966) and caloric values (Emlen 1966) for

different prey types,

and by the presence of interspecific competitors

(Cody 1974; Schoener 1974).

An obvious explanation for interlocality

differences in Long-eared Owl feeding niches is that they reflect
corresponding differences in the composition of small mammal faunas.
Data on prey availability do not exist, however,

for most studies of

owl food habits, and even when such data are reported,

the researcher's

traps may not sample the prey in a manner comparable to that of a
foraging owl (Pearson and Pearson 1947;

Weller et al.

1963; Voight

and Glenn-Lewin 1978).
Long-eared Owls in the SRBPA preyed on a variety of small mammals,
and diets of individual pairs varied considerably in the proportions
of different prey taxa.
opportunistically,

Apparently,

the owls were feeding

and prey size rather than prey type was the more

important factor in food selection.

The range of prey size captured by
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Long-eared Owls is similar throughout North America, but the mammalian
genera within this size range occur in more equitable proportions in
Long-eared Owl diets in the SRBPA than reported elsewherereduced equitability (i.e., evenness)

The

in Long-eared Owl diets outside

the SRBPA is largely due to the importance of a single prey type,
M i c r o t u s , and it remains to be shown whether these owls are feeding
selectively.

As an indirect measure of this,idea,

I compared the

proportion of Microtus in the diets of sympatric Common Barn-Owls
(Tyto a l b a ) , Short-eared Owls (Asio flammeus) , and Long-eared Owls
from nine studies.

These three species are of similar size and prey

extensively on M i c r o t u s .

Despite small sample sizes,

and with few

exceptions, Microtus occurred in similar proportions within each study
(Table 10).

This suggests that the owls captured Microtus in

proportion to its availability.

Thus,

the apparent specialization on

Microtus in some areas may result from its being the most common prey
w ithin the range of size normally captured by Long-eared Owls.
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Table 10.
Percentage of Microtus in diets of sympatric Common
Barn-Owls, Short-eared Owls, and Long-eared Owls from nine studies of
food habits in North America.
The number of prey items in each sample
is shown in parentheses.

Location

Common
Barn-Owl

Illinois

Short-eared
Owl

Long-eared
Owl

28.0 (50)

29.2 (113)

26.5 (1198)

Wisconsin

83.1 (893)

36.8 (185)

83.5

Michigan

90.6 (1888)

—

——

(3273)

Source

Cahn and Kemp
(1930)
Errington (1932)

75.3 (1935)

Wilson (1938)

Michigan

87.8 (1486)

88. 6 (952)

Craighead and
Craighead (1956)

Iowa
(1963)

86.0 (100)

80.4 (495)

Weller et al.

87. 9 (206)

Maser and Brodie
(1966)

Oregon

91.0 (166)

Oregon

-------

14.3 (368)

4. 5 (110)

Maser et al.

Colorado

44.3 (4366)

— ——

33.8 (2673)

Marti (1974)

Idaho(SRBPA)

44.9 (8585)3

_ — —

13. 7 (4208)

This study

^Common Barn-Owl data from C. D. Marti (personal communication).
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CHAPTER III
FEEDING ECOLOGY OF SYMPATRIC BARN OWLS AND LONG-EARED OWLS IN IDAHO

Introduction
The Barn Owl (Tyto a l b a ) and the Long-eared Owl (Asio o tus) are
sympatric in much of Europe and the United States.
food habits is extensive (Clark et al.

Literature on their

1978) and it indicates that

small mammals are the primary prey of both species.
hunting method, habitat preference and activity time

In addition,
are similar: both

species hunt on the wing in open areas, and both are strictly nocturnal
hunters (Marti 1974).

Thus one might expect these two species to have

similar diets, and a comparison of their feeding ecologies in an area
of sympatry could provide information useful

in understanding the role

of food niches in structuring raptor assemblages.
Recent studies have linked diet with raptor community structure
(Herrera and Hiraldo 1976, Schmutz et al.

1980, Jaksid et al. 1981).

Studies comparing food of two owl species include Kallander (1977b)
for the Tawny Owl (Strix a l u c o ) and Long-eared Owl, Lundberg (1980)
for the Ural Owl (^. u r a l e n s i s ) and Tawny Owl, and Amat and Soriguer
(1981) for the Barn Owl and Long-eared Owl.
however,

We know of no study,

that compared large samples of prey collected from two or

more owl species in the same area during the same nesting season.
In this paper we compare the diets of Barn Owls and Long-eared
Owls based on more than 12800 prey items collected during two nesting
seasons in southwestern Idaho, U.S.A.

Our objectives were:

(1) to

compare food-niche parameters of sympatric Barn Owls and Long-eared
53
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Owls,

i.e. diet composition, diet breadth and prey size;

(2) to assess

the amount of overlap in diet between the two species; and (3) to
evaluate differences in food-niche parameters as potential mechanisms
for coexistence.

Study Area
Our work was conducted in the Snake River Birds of Prey Area
(SRBPA)

in Idaho, an area administered by the U.S. Department of

Interior's Bureau of Land Management (BLM).
Great Basin Desert.
averages 20 cm.

The SRBPA is part of the

Summers are hot and dry,

and annual precipitation

The vegetation is shrubsteppe with big sagebrush

(Artemisia tridentata) associations predominating.
of native shrubs occurs

A complex mixture

in many areas along the river.

confined primarily to watercourses and farm settlements.

Trees are
Approximately

19% of the area is irrigated farmland occurring in patches surrounded
by native desert shrubland.

Along with the Barn Owl and Long-eared

Owl, a diverse assemblage of rodent-eating raptors occurs in the study
area during the breeding season:

Golden Eagle (Aquila chrysaetos) ,

Hen Harrier (Circus c y a n e u s ) , Red-tailed Hawk (Buteo
Ferruginous Hawk (B. r e g a l i s ) , Swainson's Hawk (B.
Falcon (Falco m e x i c a n u s ), American Kestrel

(^.

jamaicensis) ,

swainsoni) , Prairie

sparverius), Great

Horned Owl (Bubo v i r g i n i a n u s ) , Western Screech-Owl (Otus kennicottii) ,
Short-eared Owl (Asio flammeus) and Burrowing Owl (Athene cunicularia).
A more complete description of the climate, vegetation and raptor
assemblage is available in U.S.D.I.

(1979).
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Material and Methods
Pellet Collection and Analysis
Pellets were collected at nesting sites from March to August in
1980 and 1981.

Most collections were from April, May and June.

Collection sites were mostly along the Snake River and its tributaries
in an area of
Prey were

approximately 100 linear km.
identified by standard methods

(Marti 1974).

All

mammals were identified to genus or species except for two lagoraorph
genera Lepus and SyIv i l a g u s , w hich could not be separated and thus
were treated as

one group.

all mammal prey

by genus.

identifiable to order.

With the exception of lagomorphs

we report

Birds and invertebrates were only

Because the remains of a single prey item can

be contained in more than one pellet,
the same prey item twice.

care was taken toavoid counting

Thus the number of prey items reported are

mi n imums.

Statistics
Niche metrics were calculated using mammal prey identification at
the generic level of resolution.

Following Hill (1973) we computed

food-niche breadth by taking the antilog of the Shannon-Wiener index:
NB =
Higher values

exp H* where H' = - ^

p^

In p^

indicate a wider food niche.

Dietary overlap was

estimated by Schoener's (1968) index:

D = 1 -1/2 S

IPij -

where p^^ and p^^ are proportions of the ith mammal genus in the
diet of owl species j and k, respectively.

Schoener's index is a
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symmetrical measure rendering values from 0 to 1 for no overlap to
complete overlap.

We multiplied overlap values by 100 and present

them as percentages.

Linton et al.

(1981) assessed the accuracy of

four symmetrical overlap indices and found Schoener's to be the best
suited for general use.
To estimate mean weight of mammal prey (MWKP) we multiplied each
prey item by its average weight (Table 11), summed the products and
divided the sum by the total number of mammal prey in the sample.
Significance levels for differences between estimated prey weights
were computed with t'-tests (a technique not requiring equal sample
variances; Sokal and Rohlf 1969)

We excluded non-mammal prey from our

analysis because of the difficulty of assigning average weights to
prey that were not identified beyond order.

Because mammals comprised

over 98% of all prey for both owl species, we believe that the use of
mammals to evaluate m ean prey size is meaningful.
Within a radius of 2 km of each owl nest for which we had food data
the frequencies of the major vegetation types were determined by the
BLM from computer analysis of digitized vegetation maps.

The BLM

recognized 18 different vegetation types, but an analysis incorporating
all of them is unwieldy.

For our purpose we were concerned with

differences in the amount of irrigated agriculture near owl nests
because we thought these were most likely to influence prey
availability.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

57

Table 11.
Weights^ used to estimate mean weight of mammal prey for
Barn Owls and Long-eared Owls.

Prey

Weight (g)

6

Sorex
Ântrozous

32

Mus

17

Peromyscus

19

Reithrodontomys

11

Onychomys

26

Neotoma

200,

Microtus

35

Lagurus

30

Perognathus

17

Dipodomys

53

Thomomys
Leporid spp.

175,
100

150 (Barn Owl, Long-eared Owl)

100 (Barn Owl, Long-eared Owl)
(small

iuvenile Lepus or Sylvilagus)

^ Weights from Steenhof (1983).
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Results
Prey Composition in Idaho
Pellet collections yielded 8685 prey items for Barn Owls and 4208
for Long-eared Owls.

Mammals were by far the most numerous prey

(Table 12), and there were no differences in their proportions in the
diets of either owl species (G = 0.01, P = 0.92,
0.18,

1981).

1980; G = 1.73, P =

Thirteen mammal genera occurred in the diets (Table 13)

with four (P eromyscus, M i c r o t u s , P erognathus, D i p odomys) accounting
for 80% and 90% of all mammal prey of the Barn Owl and Long-eared Owl,
respectively.

Non-mammal prey comprised less than 2% of each species'

diet.
Overall, Microtus were the most common prey of Barn Owls;
Long-eared Owls fed more on Peromyscus and heteromyid rodents (Table
13).

M i c r o t u s , Mus and Thomomys occurred in higher proportions in the

Barn Owl diet than in the Long-eared Owl diet in both 1980 and 1981
(G-tests, P<0.001).

The proportions of P e r o m y s c u s , Perognathus and

Dipodomys were higher in the Long-eared Owl diet in both years
(P<0.001).

In 1980 Long-eared Owls fed more on Reithrodontomys than

did Barn Owls (P<0.001), but this relationship was absent in 1981 (G
= 0.27, P = 0.60).
We also compared

diets

in four instances of sympatric nesting

concentrations (hereafter "nesting assemblages")

of Barn Owls and

Long-eared Owls where we had 165 or more prey items for each owl
species.

These assemblages consisted of two to five nesting pairs of

each species with the distance between conspecific nests ranging from
1*2-3.0 km.

We assumed that the foraging areas of the two species
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Table 12.
Prey composition (percentage of total prey) at the class
level for Barn Owls and Long-eared Owls during the nesting season.

Barn Owl
Prey Class

Mammals
Birds

Long-eared Owl
1980

Barn Owl

Long-eared Owl
1981

98. 74

98. 70

98.92

98.55

1.26

1. 10

1.06

0. 91

Reptiles

—

0.05

Invertebrates

--

0. 15

0. 02

0. 50

3326

2001

5359

2207

Total prey

0. 04
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Table 13.
Mammal prey (percentage of total mammals in diet) of Barn
Owls and Long-eared Owls during the nesting seasons of 1980 and 1981.

Barn Owl

Long-eared Owl
1980

0.2

0. 1

Prey

Soricidae
Sorex
Vespertilionidae
Antrozous
Muridae
Mus

Barn Owl

Long- eared Owl
1981

0.3

0.04

— ——

0. 04

7. 1

3.2

8. 1

2.2

8. 9
4.3
0. 03
0.4
59. 5

27. 7
7.2
0.2
0.4
14.8

14.2
4.0
0.2
0.8
36. 7

27.0
3.7
0.4
0.6
13.1
0.1

Heteromyidae
Perognathus
Dipodomy s

6.2
9.6

17.2
28. 1

11.4
14. 7

26. 7
25.1

Geomyidae
Thomomys

3.1

0. 2

9. 1

0.2

Leporidae
Unidentified^

0. 6

0. 9

0. 5

0. 6

3284

1975

5301

2175

Cricetidae
Peromyscus
Reithrodontomys
Onychomys
Neotoma
Microtus
Lagurus

Total mammals

^ Small juvenile Lepus and S y l v i l a g u s .
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would be most likely to overlap near sympatric nesting assemblages,
and that an analysis of these diets might provide evidence of niche
partitioning that would be masked in the composite sample.
Pellet collections at nesting assemblages yielded 1611 prey for
Barn Owls and 1283 for Long-eared Owls.

In each of the four nesting

assemblages prey composition between owl species was significantly
different

(G-tests, P<0.001).

At all four assemblages Mus and

Microtus occurred in greater proportions

in Barn Owl diets, while the

proportions of Peromyscus and Perognathus were greater in Long-eared
Owl diets

(Fig.

7).

In two assemblages the proportion of Dipodomys

was significantly greater for Barn Owls,

in one significantly greater

for Long-cared Owls

no significant difference

(Fig.

and in one there was

7).

Thomomys was an important Barn Owl prey in two assemblages but trivial
Long-eared Owl prey

(one out of 1283 prey).

similar proportions

in the owl diets but

Other prey

occurred in

in numbers too low to permit

meaningful analysis.

Food-Niche Parameters and Dietary Overlap
Microtus dominated the Barn Owl diet in 1980 (Table 13) and as a
result Barn Owl niche breath was considerably narrower than that of
Long-eared Owls (Table 14).

Dietary overlap in mammal genera was

relatively low in 1980, viz.

48.4%.

Barn Owl diet, and the Barn Owl
Long-eared Owls.

In 1981 Microtus decreased in the

food niche was much wider than that of

Dietary overlap increased to 60.9% (Table 14).

Long-eared Owl niche breadth was similar in both years.
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Figure 7. Proportions of major prey genera (% of all prey) in the
diets of Barn Owls (hatched bars) and Long-eared Owls (open bars) at
four sympatric nesting assemblages.
Significance levels computed with
G-tests (NS = not significant; * = P<0.05; ** = P<0.01 ; *** =

PcO.OOl).
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Table 14.
Niche breadth, dietary overlap and estimated mean weight (g)
of mammal prey (MWMP) of Barn Owls and Long— eared Owls during the
nesting season.
All calculations based on mammal prey at the generic
level.

Barn Owl
Prey

4.13

Niche breadth
% dietary overlap
MWMPl(SE)

1 t* = 8 . 9 5 ,

Long-eared Owl
1980

3.44

Barn Owl

6.20

5. 12

48.4
37.3(0.52)

P < 0.001 (1980);

Long-eared Owl
1981

60.9
31.3(0.42)

45.2(0.63)

t' = 19.71, P < 0.001

(1981).
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Barn Owls had a wider food niche in each of the four nesting
assemblages (Fig. 8), and the ranges of these values were mutually
exclusive for both species (Long—eared Owl = 3.76—4.56, Barn Owl =
4.76-6.23).

Dietary overlap at nesting assemblages averaged 61.7%

(range = 56.8-65.6%).
Estimated MWMP captured by Barn Owls was significantly heavier
than that of Long— eared Owls in both yearly samples (Table 14).

For

Long-eared Owls, MWMP was nearly identical in both years (t ' = 1.52, P
= 0.13), while it increased significantly from 1980 to 1981 for Barn
Owls (P<0.001; Table 14).

The Increase in Barn Owl MWMP was due

primarily to greater consumption of Thomomys in 1981.

Long-eared Owls

readily captured prey weighing 50 g , and they also preyed extensively
on smaller mammals (<20 g ; Fig.

9).

Prey weighing 100 g or more

were seldom captured by Long-eared Owls.

In contrast Barn Owls took

more medium (35 g) and large prey (>100 g ) , although smaller prey were
also important.
Barn Owls also had a heavier MWMP in each of the four sympatric
nesting assemblages (t'=tests, P<0.001; Fig.
31.2-78.9 g for Barn Owls and 21.4-40.2

10).

MWMP ranged from

for Long-eared Owls.

The

heaviest MWMP for each species occurred at sympatric sites (Fig.

10)

but different prey were involved; a high proportion of Thomomys for
Barn Owls and Dipodomys for Long-eared Owls resulted in the large
values.
Although MWMP provides a convenient way of assessing differences
in prey size selection by Barn Owls and Long—eared Owls,
sensitive to extremely large or small prey weights

it is very

(Jaksic and Marti
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Figure 8. Food-niche breadth (exp H') of Barn Owls and Long-eared
Owls at four sympatric nesting assemblages.
Niche breadth values
computed from mammal prey only.
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Figure 9. Proportions of major prey genera (% of mammal prey) in the
diets of Barn Owls and Long-eared Owls in the SRBPA, 1980 and 1981.
Numerals represent average weights of prey genera.
Leporids, Neotoma
and Thomomys combined under "others."
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F i g u r e 10.
M e a n w e i g h t of m a m m a l p r e y (MWMP) of B a r n O w l s an
L o n g - e a r e d Owl s at four s y m p a t r i c n e s t i n g a s s e m b l a g e s Standard
e r r o r in parentheses.
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1981),

To overcome this potential bias we combined all mammal prey

into one of five weight classes (<26 g, 26-50 g, 51-75 g, 76-100 g,
>100 g) and used a two— sample Kolmogorov—Smirnov test to compare the
resulting prey size distributions (Siegel 1956:127).

In both yearly

samples and in the four samples from the nesting assemblages,
size distributions were significantly different

(P<0.001).

the prey

The

proportion of prey in the smallest weight class (<26 g) was
considerably greater for Long-eared Owls than for Barn Owls in all six
comparisons,

i.e.,

the Long— eared Owl prey size distributions were

shifted toward smaller prey than were those of the Barn Owl.

Owl Nests and Agriculture
Considering nests for which we had food habits data. Barn Owls
were more closely associated with agriculture than were Long-eared
Owls.

O n average,

30% of the area within a 2-km radius of each Barn

Owl nest consisted of irrigated agriculture.
nests,

For Long-eared Owl

the average amount of agriculture within this same distance was

only 19%.

We also classified each owl nest into one of three

categories based on the percentage of agriculture within a 2-km radius
of the nest

(Table 15).

Sixty percent of the Long-eared Owl nests,

but only 31% of the Barn Owl nests,
class.

fell into the "low agriculture"

The proportion of Barn Owl nests in the "high agriculture"

class was three times that of Long-eared Owls (Table 15).

Other Sympatric Barn Owls and Long-eared Owls
We compared our data with niche breadth,

evenness, dietary overlap
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Table 15.
Relative amounts of irrigated agriculture within
a 2-km radius of Barn Owl and Long-eared Owl nests.
Low =
<20% agriculture within a 2-km radius circle; Me d i u m =
20%-50%; High = >50%.

Agriculture
abundance rank

Number of nests (%)1
Barn Owl
Long-eared Owl

Low

18 (31%)

52 (60%)

M edium

26 (45%)

28 (32%)

High

14 (24%)

7 (8%)

1 Proportions significantly different,
P = 0.001.

G = 13.85,

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and MWMP for five other North American food habits studies of
sympatric Barn Owls and Long-eared Owls (Table 16).
all calculations were based on mammal genera.

As in our study

We caution, however,

that these studies differed from ours in one or more of the following
ways:

(1) smaller sample sizes,

(2) samples collected only from the

nonbreeding season, or (3) samples combined from different seasons.
The evenness index was calculated to account for the different
number of mammal genera in owl diets of the other studies.

The index

used was a modification of Hill's (1973) ratio proposed by Alatalo
(1981):
F„

2 ,1

= (N -1)/(N -1) where N
2

I

1

= exp H* and N

2

= 1/ ^2

I

(p^ being the proportion of the ith mammal genus in each species'
diet).

Evenness values may range from 0 to 1, with higher values

indicating a greater equality of prey proportions in the diet.
The owls in our study and in Colorado preyed on a comparatively
rich assemblage of small mammals, with the owls in the other studies
averaging just over half as many mammalian prey genera in their diets
(Table 16).

The food niches of both species were widest in our study,

and the high evenness values indicated that the wide food niches were
not solely an artifact of a rich small mammal fauna.
was considerably higher in the other studies

Dietary overlap

(Table 16).

Despite a substantial difference in m ean body weight of the two
species (Barn Owl = 511 g, n = 78; Long-eared Owl = 254 g, n =20)
(Marti and Marks unpubl.)
MWMP

the only studies with a large difference in

in the expected direction were Idaho and Colorado (Table 16).

fact, MWMP was heavier for Long-eared Owls in Indiana and Oregon.
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Table 16. Niche breadth, evenness, dietary overlap (DO), mean weight of mammal prey (g) and number of
small mammal genera in diets of sympatric Barn Owls and Long-eared Owls. All calculations based on
mammal genera in owl diets. Data from both years combined for Idaho. BO = Barn Owl, LEO = Long-eared
Owl. See Table 17 for sources.
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state

Niche breadth
LEO
BO

Evenness
BO
LEO

% DO

Colorado

4.81

3.22

0.66

0.70

69.6

37.2 (0.50)

24.6 (0.21)

15

Indiana

3.35

2.20

0.73

0.50

79.4

26.8 (0.74)

30.8 (0.60)

8

Michigan

1.52

2.29

0.38

0.53

82.6

33.6 (0.15)

31.8 (0.16)

9

Oregon

1.99

1.58

0.46

0.48

90.3

31.5 (0.44)

32.8 (0.46)

9

Wisconsin

1.79

1.60

0.51

0.62

86.7

33.0 (0.44)

32.6 (0.12)

6

Idaho

5.42

5.36

0.65

0.82

56.4

42.1 (0.44)

30.8 (0.29)

13
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1
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also computed MWMP for two studies of sympatric Barn Owls and
Long-eared Owls in Spain (Lopez-Gordo et al.
1981),

1976, Amat and Soriguer

and in each case it was heavier for Long-eared Owls.

Barn Owls

are much smaller in Spain (x = 281 g; Herrera and Jaksic 1980) than in
North America, however,

so these results are not surprising.

Discussion
Whether two species will coexist under conditions of resource
limitation depends on their niche breadths,

the amount of overlap in

resource use and the total range of resources available (MacArthur
1972).

Similarily,

Schoener (1974) stated that for coexisting species

similarity along one niche dimension should imply dissimilarity along
another.

The niche dimensions widely recognized as being of prime

importance in resource partitioning are activity time, habitat use and
food selection (Pianka 1973, Schoener 1974).
Because Barn Owls and Long-eared Owls are strictly nocturnal
hunters we doubt that differences

in activity time are important in

facilitating their coexistence.

Differences in habitat use and in

prey taxa and size are apparent,

though,

so it is possible that the

two species segregate along these niche dimensions.

Habitat Use and Frey Selection
Lundberg (1980) found that sympatric Ural Owls and Tawny Owls were
clearly segregated by habitat in Sweden, with unequal proportions of
forest, clearcut and arable land within the territories of the two
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species.

Jaksic et al.

(1981) noted differences in use of open vs.

dense habitat patches by sympatric raptors in Chile.
area, however,

In our study

there was little opportunity for macrohabitat

separation by the two species because the SRBPA consists almost
entirely of open land.

But there were marked differences in the

proportions of agriculture around the nests of the two species (Table
15).

Such microhabitat differences could be linked with differences

in prey taxa in the owl diets.
We were unable to monitor small mammal populations during our
study, and little information on them was available from the SRBPA.
Montan (1977) stated that Mus and Microtus were trapped in the SRBPA
only in wet sites (i.e.

riparian and agricultural areas) and that

Peromyscus and heteromyids were found in native shrubland throughout
the area.
habitats,

If irrigation enhances conditions for rodents requiring wet
then the higher proportions of Mus and Microtus in Barn Owl

diets might result from the propensity of Barn Owls to nest near
agriculture.

Similarly,

the tendency of Long-eared Owls to nest in

areas with less agriculture might account for the importance of
Peromyscus and heteromyids in their diets.

Whether the habitat

affinity of each owl reflected a difference in availability of
preferred prey remains unknown.

Certainly M u s , M i c r o t u s , Peromyscus

and heteromyids are readily taken by both species,

and we believe that

they should be captured by Barn Owls and Long-eared Owls in roughly
the same proportions as they are encountered.
Barn Owls nest in cliff cavities, w hich are generally available
only along the Snake River.

Because of the relative ease of obtaining
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irrigation water, most of the agricultural lands were near the river
as well.

Thus the apparent affinity of Barn Owls for nest sites near

agriculture may have been an artifact of chance.

Long-eared Owls

nested in trees, but these occurred along the river as well as along
small creeks and in isolated drainages far from farmland.
where the two species nested close together (i.e.

Yet even

sympatric nesting

assemblages) Barn Owls consistently had higher proportions of Mus and
Microtus - prey associated with agriculture - in their diets (Fig,
7).

We do not know if Barn Owls preferred to hunt near agriculture

vs. native shrubland.
agriculture,
agriculture.

But if Microtus were abundant in and near

then Barn Owls probably were hunting selectively over
Although Long-eared Owls appear to be Microtus

specialists in much of Europe and North America (Marti 1976, Kallander
1977a, Village 1981)
SRBPA.

they preyed extensively on other species in the

We suspect this was due to an abundance of nonmicrotine prey

in native shrubland.

However,

we do not know if Long-eared Owls were

hunting nonmicrotines in response to competition with Barn Owls for
Microtus.

Niche Breadth
Both species had a wide
nocturnal mammals.

food n i c h e , preying on a variety of small

To what extent can their diets be explained in

terms of optimal foraging theory?

As prey availability increases,

optimal diet should include fewer prey types

(Fyke et al.

the

1977, Krebs

1978), and a predator should concentrate its hunting effort in patches
of greatest prey yield (MacArthur and Pianka 1966).

As food becomes
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scarce, niche breadth should become wider.

Given these arguments and

the Barn Owl food data we hypothesize that Microtus availability was
high in 1980 and that it declined in 1981,
widening their food niche in 1981.
was apparent:

Barn Owls responded by

For Long— eared Owls no such trend

niche breadth was similar in both years,

and there was

no year-to-year change in the proportion of any prey type comparable
to that of Microtus for Barn Owls.

Long-eared Owls did not appear to

prefer any one prey type, but foraged on a variety of small mammal
genera.

To some extent Barn Owls exhibited a similar flexibility in

prey selection in 1981.

Our food habits data were gathered from many

different owls that were nesting in a variety of vegetation types, and
the variability in their diets was considerable (both among nests and
between years).

This variability suggests that both species were

feeding opportunistically,

responding to changes

in prey availability

associated with different vegetation types in their foraging areas.
Optimality theory also predicts that larger predators should have
a wider food niche than smaller ones unless small prey are
sufficiently more diverse than large prey (Schoener 1971).

The latter

seems to be true in the SRBPA, where 10 of 13 small mammal genera
weighed 53 g or less.
that of Long-eared Owls

Niche breadth of Barn Owls was narrower than
in one year but wider the next.

When both

years were combined the figures were nearly identical (Table 16).
Comparisons within the four nesting assemblages resulted in wider food
niches for Barn Owls in every case.

Thus the wide food niche of Barn

Owls may facilitate coexistence wit h Long— eared Owls in areas of
s y n t o p y , but over the entire study area the diversity of small mammal
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prey dictates that the food niche of each species should be wide.

It

follows that the wide food niches of our owls in comparison with those
of other studies in Table 16 (as indicated both by niche breadth and
evenness) were probably opportunistic responses to a diverse small
mammal

fauna in the SRBPÂ.

Dietary Overlap
Niche breadth has been widely used as an indicator of competition
(e.g. MacArthur and Levins 1967, Cody 1974, May 1975, Jaksic 1982) but
its suitability as such has met with criticism (Colwell and Futuyma
1971, Heck 1976, Abrams 1980).

As a result there is little agreement

on the meaning of niche overlap values.
Pianka's (1972) niche overlap hypothesis states that overlap
should decrease with increasing intensity of competition,

and he later

linked this idea with diffuse competition theory (Pianka 1974).
fully realized, however,

He

that liberal niche overlap need not

necessitate competition if resources are abundant.

Lack (1946) came

to a similar conclusion in his explanation of the large number of
predators specializing on Microtus in Europe.

Under conditions of

resource limitation, we might expect the overlaps

in our sympatric

nesting assemblages to be lower than those computed from the entire
sample (where presumably some of the owls foraged in allopatry).
was not so:

This

yearly overlaps were 48.4% and 60.9%, while those from

the nesting assemblages ranged

from 56.8-65.6%.

Only when we remove

the constraint of resource limitation do our results conform with
theory.
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W h e n Herrera and Hiraldo (1976) computed food-niche overlaps for
three European owl assemblages,

they found high overlaps in the

northern and middle localities and much reduced overlap in the
southern one.

Microtines were the principal prey of the owls in the

first two localities but occurred only in negligible amounts in owl
diets in the southern locality.

Accompanying the reduced dietary

overlap in the southern locality was a reduction in the number of
coexisting owl species.

A similar trend was indicated in our

comparison with other North American studies:

dietary overlaps were

much higher in the other studies and the other owls were feeding much
more on Microtus than were the Idaho owls (Table 17).

However, the

number of coexisting owl species in the SRBPA (6) was as high or
higher than that in any of the other studies.

Again there is the

suggestion that the owls in our study were foraging opportunistically,
and that prey were not limiting.

Prey Size
The importance of food size as a niche dimension for birds has
been recognized by many (e.g. Storer 1966, Schoener 1969, Hespenheide
1971, MacArthur 1972, Marti 1974, Baker 1977, Diamond 1978, Jaksic and
Ya^ez 1980).

The ability of Barn Owls to capture heavier prey was

greater than that of Long-eared Owls,
wherever these species are sympatric

and we expect this to be true
in North America.

If food

resources are limited, then prey size differences could be an
important factor in niche separation between the two species.
separation by prey size will not be important w hen the range of
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Table 17.
Percentage of Microtus in the mammal prey of sympatric Barn
Owls and Long-eared Owls.

State

% Microtus in mammal prey
Barn Owl
Long-eared Owl

Source

Colorado

45.0

34.0

Marti (1974)

Indiana

56.8

77.8

Kirkpatrick and Conway (1947)

Michigan

91.1

75.8

Wilson (1938)

Oregon

82.1

87. 9

Maser and Brodie (1966)

Wisconsin

83.5

84.1

Errington (1932)

Idaho

45.4

13.9

This study
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available prey sizes falls within that preferred by both species, or
w h e n Microtus are so abundant that both species feed selectively (as
demonstrated by the other studies in Table 16).
Although MWMP and prey size distribution were significantly heavier
for Barn Owls in each of our comparisons, utilization of smaller prey
overlapped considerably.

The disparity in prey size selection between

the two species resulted primarily from (1) Barn Owl predation on
T h o m o m y s , which apparently are too large for Long-eared Owls to capture
easily (see Marks and Yensen 1980), and (2) the comparatively minor
proportion of Microtus in Long-eared Owl diets.

Clearly the second

factor is not due to an inability of Long-eared Owls to capture
Microtus-sized prey,

for they readily captured Dip o d o m y s , which

average 1.5 times heavier than M i c r o t u s .

Thus we suspect that Barn

Owls and Long-eared Owls partition food by size in the SRBPA only where
sufficient numbers of Thomomys are available, and perhaps only when
the availability of other prey is low.

Other large prey (Neotoma and

leporids) were seldom captured by either species.

Conclusions
The food niches of Barn Owls and Long-eared Owls were similar in
the SRBPA, but differences in habitat use,

food-niche breadth and prey

size are potentially important coexistence mechanisms.

The most

conspicuous difference was that Barn Owls fed on Microtus much more
than did Long-eared Owls.

We believe that this resulted from greater

use of agricultural areas by Barn Owls,

and we suspect that they

hunted over agriculture selectively in some cases.

Overall, however,
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both species had wide food niches, suggesting that they were feeding
opportunistically.
The importance of interspecific competition as an evolutionary
force has generated considerable controversy (Schoener 1982).

Recent

studies have suggested that food is not always limiting, and that in
some cases competition is not the primary factor in structuring bird
communities (Wiens 1977, Wiens and Rotenberry 1979, Rotenberry 1980).
Thus we are hesitant to state that competition between Barn Owls and
Long-eared Owls has been the primary factor in shaping their food
niches.

The SRBPA may contain the densest concentration of nesting

raptors in the world, and all but the Turkey Vulture (Cathartes aura)
are small mammal predators.
great,

The potential for diffuse competition is

and following a traditional view we would expect intense

competition for food unless the raptors exhibit a high degree of
divergence in resource use.

However,

such an abundance and diversity

of predators could not coexist without a corresponding abundance and
diversity of prey,

and niche segregation among them may not follow the

paths that competition theory dictates.
For a more complete understanding of Barn Owl/Long-eared Owl
trophic relationships,

a long-term study of their food habits is

needed, as well as intensive monitoring of habitat use and prey
availability.

In addition,

night surveillance of foraging owls could

provide insight concerning the role of interference competition in
shaping food niches.

These same data should be gathered from areas

where the number of coexisting owl species is much reduced from that
in the SRBPA.
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CHAPTER

IV

YEARLING MALE LONG-EARED OWLS BREED NEAR NATAL NEST

Recent studies of Long— eared Owls (Asio otus) have reported on
food habits and population ecology (Nilsson 1981, Village 1981), nest
sites and nest success (Glue 1977, Craig and Trost 1979), and
energetics

(Wijnandts 1984).

Questions on age of first breeding and

dispersal from birthplace to first breeding place are unanswered
(Lundberg 1979, Nilsson 1981).
Owls,

During a study of nesting Long—eared

I found that some yearling males breed near their natal nest.

Here I present my findings and discuss their implications.
I studied a population of Long-eared Owls that nested along a
115-km stretch of the Snake River and its tributaries in the Snake
River Birds of Prey Area (SRBPA)

in southwestern Idaho.

I banded 92

and 97 nestlings that fledged in 1980 and 1981, respectively.

Three

banded adults were observed and netted near their nest in 1981.

1

visited only five Long-eared Owl nests in 1982 and observed and
captured a banded adult at one of these nests.
Breeding females have a well developed incubation patch (pers.
obs.).

Males do not incubate or brood (Wijnandts 1984) and have no

incubation patch (Drent 1971).

Each of the four banded adults was a

yearling male that nested successfully within 1.5 k m of its natal nest.
Distances between birthplace and breeding place were 0.05,
and 1.50 km (x + SD = 0.94 + 0.62 km).

1.01,

1.19,

Assuming an equal sex ratio

and a 52% mortality rate in the first year (Glutz and Bauer 1980 iji
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Nilsson 1981),

I estimated that at least 13.6% of the yearling males

bred near their natal nest in 1981.
I observed no banded females.

I probably did not detect all of

the banded owls that bred in the study area, and I may have missed
some females.

More likely, however, banded females were not observed

because most of them dispersed from the study area.

In most bird

species, natal philopatry is more common among males than females
(Greenwood 1980).

In theory, males are best able to establish a

territory in a

familiar

area, such as

near anatal home range, whereas

females should

disperse

tosearch for

a male that has a territory of

high quality (Greenwood 1980).
Long-eared Owls sometimes nest in loose colonies of three to four
pairs (Bent 1938, Trap-Lind 1965
observed three

colonies

only 16 m apart.
Owls,

If natal

Mikkola 1983).

of four pairs

In the SRBPA I

each.Tlie closest nests were

philopatry is widespread among Long-eared

it could result in increased relatedness among close-nesting

pairs, either through inbreeding or from nonsexual association of
offspring and parents,

or siblings.

Increased relatedness could lead

to the evolution of cooperative traits through kin selection.

Redmond

and Jenni (1982) detected male-biased natal philopatry in Long-billed
Curlews (Numenius a m e r i c a n u s ), and they speculated that cooperative
mobbing by males evolved through kin selection among philopatric
individuals.

Poole (1982) observed adult Ospreys (Pandion haliaetus)

feed banded fledglings that were not their own, and he suggested that
kin selection among natally philopatric birds was responsible for the
behavior.
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Close-nesting Long-eared Owls cooperated in nest defense, with
members of two to three pairs performing distraction displays near the
same nest.
own.

In addition,

adults may have fed young that were not their

Fledglings from different nests became intermixed in nesting

colonies,

and I observed newly-fledged young from three different

nests roosting in the same tree.

In one case a banded fledgling

intruded into a nearby nest that contained unfledged young.
known if owls can recognize their offspring.

However,

It is not

if adjacent

pairs are likely to be related, and if food is not in short supply,
then there may be no selection against Long-eared Owls that feed
neighboring fledglings.
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CHAPTER

V

PROLONGED INCUBATION BY A LONG-EARED OWL

Prolonged incubation has been reported for a number of bird
species (e.g., Skutch 1962), but I am aware of only one record for an
owl.

East (1930) observed a Common Barn-Owl (Tyto alb a ) that

incubated 10 eggs for 12 weeks.
O n 24 March 1981 I found a female Long-eared Owl (Asio otu s ) that
appeared to be incubating at a nest in the Snake River Birds of Prey
Area along Fossil Creek, Owyhee County,

Idaho.

I visited the nest 7

times in 8 weeks and observed the female in an incubation position
each time.

I neither flushed the female nor observed nest contents

during any of these visits.

O n my eighth visit, on 27 May,

the female and collected 6 stained,

I flushed

infertile eggs.

Barn-owls and Long-eared Owls begin incubation with the first egg,
and a meaningful definition of incubation might be the time between
laying and hatching of the first egg in a clutch.
definition,

Using that

the 65-day interval from my first to last nest visit

represents a prolongation of at least 37 days beyond the normal
incubation period (26-28 days, Mikkola 1973) of the Long-eared Owl.
The barn-owl

incubated for at least 51 days beyond the normal

incubation period (33 days,

Prestt and Wagstaffe 1973).

Long-eared Owl eggs hatch asynchronously and the laying (and thus
hatching) interval can be irregular.

Whitman (1924) reported

Long-eared Owls laying on alternate days and Armstrong (1958) recorded
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laying intervals of 1 to 5 days.

Given the variability in laying

interval, a 6-egg clutch might hatch over a period of 1 to 2 weeks.

A

similar or perhaps longer hatching period would be required for a
clutch of barn-owl eggs.
Prolonged incubation provides a margin of safety for eggs that
take longer than normal to hatch (Holcomb 1970), and many species will
incubate unhatchable eggs for 50 to 100% longer than the normal
incubation period (Skutch 1962, Holcomb 1970).

Holcomb (1970)

suggests that excessive prolongation would be nonadaptive for birds
that can renest after a nest failure.

The prolongations reported for

the barn-owl and Long-eared Owl represent about 150% of the normal
incubation periods and thus might be considered excessive, especially
since both species can renest after failure during incubation (Marti
1969, and pers.

o b s e r v . , respectively).

I suggest that prolonged

incubation behavior is related to the time interval in which an entire
clutch would normally hatch.

Species laying large clutches that hatch

asynchronously ( e . g . , some owls) may be more likely to prolong
incubation more than species whose eggs hatch in a short time interval.
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